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COMPLETE SPECIFICATION. 
Improvements relating to the Attachment of Components to Shafts. 
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We, Stone Manganese Marine Limited. 
of Anchor and Hope Lane. London, S.E.7, 
a Company incorporated under the laws of 
Great Britain, do hereby declare the in- 
vention, for which we pray that a patent 
may be granted to us, and the method by 
which it is to be performai, to be par- 
ticularly described in and by the following 
statement:— 

This invention concerns improvements re- 
lating to the attachment of components to 
shafts, especially but not exclusively marine 
propellers to propeller shafts. Another 
especially useful application is the attach- 
ment of drive pulleys to shafts. A particu- 
lar object of the invention is to achieve an 
effective and reliable interference fit for the 
purpose of attaining a high torque-carrymg 
capacity without the use of mechanical 
attachment or lockmg means. 

Accordmg to the invention, interference 
between a component with a tapered or 
parallel hole and a shaft of complementary 
shape is produced by swelling the shaft 
within the said hole with the assistance of 
means comprising a pin which has a slight 
taper, suitably between 1 in 30 and 1 m 70, 
and is fitted into an axial bore having a like 
taper and extending in the shaft for sub- 
stantially the length of fit between the said 
hole and shaft, the pin bemg provided at 
Its outer end with a fine thread, which is 
engaged in a complementary thread in the 
bore, and being also provideil with passages 
which communicate with grooves at the cir- 
cumferential surface of the pin and through 
which hydraulic medium at high pressure 
IS admitted at the same time as the pm is 
screwed mto the bore. As the pin is 
screwed m simultaneously with the supply 
of the said medium, the latter is sealed with- 
m the bore to swell the shaft within the 



hole in the component and give the re- 
quired intereference. When this mterfer- 
ence, which can readily be detenmned by 
measurement in known manner, has been 
achieved, the hydraulic pressure is relieved, 
leavmg the component attached to the shaft 
with a predetermined interference fit. To 
remove the component from the shaft, hy- 
draulic pressure is applied through the pin 
and the pin is screwed out. The compon- 
ent can then be withdrawn from the shaft. 
Both for attachment and removal, the use 
of the hydraulic pressure ensures that only 
a relatively small moment is required for 
turmng the pin and a conventional fine 
thread can be employed. 

One manner of carrying the invention mto 
effect will now be more fully described by 
way of example and with reference to the 
accompanymg drawing, which is a longi- 
tudinal section dirough part of a shaft 1 
and a component 2 attached thereto The 
component 2 might be the hub or boss of 
a marine propeller, in which case the shaft 
1 would be the propeller shaft. The com- 
ponent 2 might alternatively be the hub of 
a belt or cham pulley and the shaft 1 a 
dnvmg or driven transmission shaft. The 
hub 2 is mounted with a tapered hole 3 
on a tapered end porticm 4 of the shaft I 

Inside the tapered portion 4, the shaft 1 
has a tapered axial bore 5 which accom- 
modates a pm 6 having the same taper A 
good machme finish should be provided on 
the bore 5 and pm 6. As illustrated, the 
topered bore 5 runs into a cylindrical bore 
7 extending through the shaft 1, but it may 
nave a closed, radiused, inner end. At its 
outer end, the pm 6 is provided with a fine 
thread 8 which is screwed mto a comple- 
mentary thread m a recess 9 at the outer 
end of the bore 5. For turning the pm 6 
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its outer extremity is. fonned with a square" portion of complementary shape by swelling : 
portion 10 to which ah ordinary spanner can - the shaft within Bie hole with the assistance 65 
be applied. of a" pin which has a slight taper and is 

The pin .6 has an axial bore .11 cpinmuiii- fitted mto a bore havmg a like taper and 
5 eating by way of radial bores 12 . with an-, extending in the sh^t. for substant&lly the 
hular grooves . 13 of semi-dfcular cross sec- length of - fit." between the- 'said hole and 
tion provided at intervals alopg the surCaoe shaft, the?, pin being provided, at its outer 70 
of the pin. The bore 11, whidi. is dosed at eiid with a. i5ne thread, which is engaged 
its inner end, communicates at its outer, end m a complementary thread in the bore,. and . 

10 with a threaded central socket 14 for. re- being also provided wiih passages which 
ceiving an ofl-pipe union. . communicate with grooves at the circumfer- ' 

For the purpose of giving a typical " entid surface of .the- pin and through which 75 
numerical example, it may be assumed that . hydraulic medium: at high pressure adr 
the ^aft 1 illustrated has a diameter of 6 mitted at the same time as the pin is screwed . 

15 inches. The pin 6 has a taper of 1 in 50. : into the bore.'. 

The thread 8 is a 2^ inch British Standards 2. A. method fpr the J attachment of a -' 
Fine Thread. The oil pressure to be sup- * cqniponent to a shaft which comprises in- • 80 
I^ed to the bore 11, which may be delivered serting .i pin having a slight taper into :a . 
by a plunger-type pump, may be. -4,000 to bore which has a like teper and which ex- 

20 6.000 lbs. per square indi or more. The tends in the shaft for substantially the length * 
taper on the end part 4 of the.shaft 1 will, of fit between the comporient and diaft and 
depend upon the particular requirements, prpdudng' an interference fit. between the 85 
In. a typi<^ case for a marine p^ropeller, 1 said shaft and component by admitting a. 
in 20 wdll. generally be .suitable, but the hydrauKc medium at high pressure through 

25 taper may 1» less, say 1 in 30 or even as - the pin to parts of the surface of . the. said 
lime as 1 in 80. . bore while' at \tfae same time screwing the 

For momiting the cdmpoiient On the.shaft piii into the said bore. 90 
1, it is only necessary,, as described . above, , 3. -A. method according to claim 1 or 
to slide the hub* Z over the taper^ end 4 -2, .wherein the taper of the pin'~and iwre is 

30 of the shaft and then to admit oil under about 1 in 50. ; . .- ^ - 

pressure throu^ tiie bores 11, 12 to the 4. A method according td- dahn 1, 2 - 
grooves 13, thereby swelling the bore 5/ or .3, wherein the hydraulic medium , is ad-' 95 
while at the same time screwing in the pin mitted by way of a lon^tudinal passage, in . 
6 until a reqrared interference . condition, the pin;- whidi ! cominunicates with annular . 

35 suitably interference of the order of 0.005 - grooves j)rovided at intervals along the dr- . . 
inch in this example, has been, achieved^ cumfcrential surface of the pin; 
whereupon the pressure is rdieved^ . .No 5r:. A : method for. the attachment of a 100 
mechanic provision is. required for locking ... component tt^ a: shaft substantially as here? 
the pin € in position,; as a taper, of the'brder inbefore described with rrferencie to the 

40 of 1 in 50 is well in excess of the value, accompanying drawing:; • - > - " 

necessary .for the pin to be self-holding in " 6. A shaft having a comppn^t attadied 
the-bore:5; . ■ . - to i with\an. m^^ 

' i'Three to; five^aimular grooves 13. will nor- the method. cJaiined in any op& of claims 
mally be suffident, but more than ' five . lto5.- ;- 

45 grooves may be used, if desired.. Instead . - 7. A shaft having means f or the attadi- * 
. of -the annular grooves 13 shown^ helical ment of a compcaieiit with an interference 
jgrooy^; nmy be provided. Indeed such .fit, wherein the shaft is fonned with an.axial HO 
jgrooves migtit foim one continuous helical - bore having a sHght taper, and extending for ■ 
groove extendmg over . approximately the ;.the length over whidi the' compoiient .is to 

50 length of pin .between .die inner and .buter.r be attached and with a fine screw thread at 
grooves. 13. in the .embodiment illustrated; one end of the ^d bpre, whidi: bore a&. 

The abbye-desccibed arrangement, is very - cbinmpdafes iEi pm having d like taper and" 115 • 
appropriate for the attachment ot a. propel- . -a threaded portion . screwed : into tiie said . 
ler hub of . bronze., or like alloy to a- steel . fine threai the/said pm having grooves in 

.65 shaft it can, however, be applied 'to- the . its circumferential surface and a longitudinal 
attiachmaat of other components;: arid with passage through which a . hydrauKc mediim 
other Thaterials. It is not "essential that the at hi^ preissure'can be supplied to the said 120 
"hole 3 and^shaft portion 4 shoiild^ 

wkATym CLAIM IS:— . JENSEN & SON. ■ - ^ V 

60 ^ .1. A method, for the altadiment xtf a ^ Agents for the. Applicants/ 

cbmppneht to a shaft, wfierdn-.M^rference ' 77,\piMoeoE La^ . " 

is= produced, between the component^ ; I^idon. W.C2sl '. . " 

has a tapered or paraliel" hole,: and a shaft C3iaftered Patent; Agents; 



Abingdon: Priated for Her Majesty's Stationety . Office, by Burgess & Son (AbingdonX Ltd.— 1957, s 
Poblished at The Vateat Office, 25 Sontbampton Boildings, Loadoo, 
from wbi(^ copies may. 1ms obtained; 
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1 SHEET ™* drawing Is a reproduction of 
roe Original on a reduced ^coh 




